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(57) Abstract 

A chemical sampling or dispensing apparatus comprises: a sleeve (1) having a first end arranged to engage with an inlet to a vessel 
(10), a gas inlet (6) for receiving, in use. an inert gas and directing it toward the first end of the sleeve. The sleeve (1) is arranged to at 
least partially surround a chemical sampling or dispensing means. A chemical sampling or dispensing means (8) is arranged to dispense or 
take samples from a vessel inlet through the first end of the sleeve. 
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CHEMICAL SAMPLING /DISPENSING APPARATUS 

This invention relates to chemical sampling and 
dispensing. 

5 In modern chemistry and, in particular, in modern 

organic chemistry, there often arises a need to obtain 
samples from and/or dispense samples to reaction vessels in 
which a chemical reaction is taking place. Whilst 
conventional sampling and dispensing devices, such as 

10 syringes and pipettes, are adequate for most liquid 
sampling and dispensing purposes, problems arise when the 
chemicals to be sampled or dispensed are solids, volatile, 
and/ or react with water or air, or where the fluid may be 
at a lower temperature than the surrounding air. It has 

15 been traditional to obtain arid dispense air sensitive 
liquid samples by employing a syringe fitted with a fine 
needle, and a septum on the vessel. The needle then has to 
have a narrow bore in order to minimise the surface area of 
fluid, exposed to the air. and to repeatedly pierce the 

2 0 septum without the septum incurring damage to the point 

where it would leak. 

Such devices have problems, however, in that they are 
unable to accurately sample and dispense viscous liquids, 
that the act of drawing or dispensing the substance may, if 
25 the substance is volatile, cause the substance to vaporise, 
they block easily, condensation and ice can form easily on 
their outer surface when handling cold liquids, and in that 
they cannot handle-solids or suspension of solids in slurry 
form. 

3 0 Another attempted solution to the above problems has 

been to provide both the sampling/dispensing device and the 
reaction vessel as part of a larger apparatus contained 
within an air tight casing which can be filled with an 
inert gas. Such a system is, however, cumbersome, and 
35 requires a large amount of gas, making it expensive to 
purchase and operate. 
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The present invention is directed toward providing a 
chemical sampling or dispensing apparatus which isolates 
the chemical from air and moisture, yet which is able to 
deal with solids, viscous and volatile liquids. 
5 According to the present invention there is provided 

a chemical sampling or dispensing apparatus comprising: 

a sleeve having a first end arranged to engage with an 
inlet to a vessel, a gas inlet for receiving, in use, an 
inert gas and directing it toward the first end of the 
10 sleeve, wherein the sleeve is arranged to at least 
partially surround a chemical sampling or dispensing means; 
and 

a chemical sampling or dispensing means arranged to 
dispense or take samples from a vessel inlet through the 
15 first end of the sleeve. 

The chemical sampling or dispensing means may be a 
pipette, fluid line from a pump, syringe or displacement 
plunger device, and may be arranged to slide axially within 
the sleeve. 

20 The sleeve may be formed from two shrouds, one 

arranged to slide within the other, the sliding engagement 
of the two shrouds being controlled by engagement of the 
first end of the sleeve with the vessel inlet and either 
the pressure of input inert gas or a biasing member. 

25 Alternatively, the sleeve may be of unit construction and 
be arranged such that the area to be shrouded is brought 
inside the shroud to make connection with the sampling 
device. The first end of the sleeve may be open and may 
incorporate a gas seal or venturi flow arrangement to 

30 ensure that no air or moisture enters the sleeve. 
Alternatively, it may be covered by a hinged sealing door 
The apparatus may be arranged to be hand held or may 
be arranged to be operated by a robot. 

The provision of a sleeve filled with a flow of inert 

3 5 gas ensures that no air or moisture is able to enter the 
region surrounding the sampling or dispensing means and 
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contaminate the sample and eliminates the formation of 
condensation or ice. 

A further advantage of the invention is that it is not 
restricted to use with needles and self sealing septa. An 
5 advantage of the invention is that the shroud gas need only 
be switched on when a transfer is being made, thus saving 
expensive gas. It can allow larger objects to access 
vessels through the openings. For example the shroud can 
accommodate a decapper and can provide a gas shield while 

10 the vessel is decapped, accessed by a large probe, and then 
recapped. The shroud may incorporate a means of opening or 
de-capping a vessel. The shroud itself may open a cap, or 
ports in a cap, by push, pull or rotary action. It also 
allows addition of solids, for example powders, by use of 

15 a shrouded spatula device, hopper or packed tube or any 
number of gases from piped supplies situated within the 
shroud. The insert gas supply may be arranged to flow 
through the inside of the shroud such that it may cool 
electronic, electrical, optical and mechanical components 

20 and/or protect them from corrosive fumes. These components 
could include for example circuits, motors, solenoids, 
sensors and analytical equipment. For example, the shroud 
may contain a non-contact infra-red thermocouple which can 
be used to measure the temperature of the contents of a 

25 vessel by imaging the contents through an opened port. 
Sensors attached to the shroud may be used for feed-back 
control of the shroud functions, including sensing of the 
cap position, volume of the vessel and monitoring and 
control of the gas flow to maintain the gas blanket. 

30 The vessel may be a reaction vessel or storage 

container. 

One example of the present invention will now be 
described with reference to the accompanying drawings, in 
which: 

35 Figure 1 shows a device according to the present 

invention prior to engagement with the inlet to a vessel; 
and 
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Figure 2 shows an example of the present invention 
after engagement with a vessel. 

Referring to Figure 1, a chemical sampling or 
dispensing apparatus has a sleeve 1 which comprises an 
5 inner shroud 2 and outer shroud 3 . The two shrouds 2 , 3 
are arranged so that the inner shroud 2 slides 
telescopically within the outer shroud 1, The inner shroud 
2 has an open end 4 which is arranged to engage with an 
inlet to the vessel 10 (Fig. 2) . A biasing spring 5 biases 

10 the inner shroud 2 outward from the outer shroud 3 - A gas 
inlet 6 is provided on the outer shroud 3 so that inert 
gas, such as Argon or Nitrogen, can be pumped into the 
outer shroud 3 and on to the inside of inner shroud 2 via 
passageways 7. The inert gas can then pass out of the open 

15 end 4 of the inner shroud 2, creating a flow of inert gas 
through the sleeve. 

A chemical sampling or dispensing device 8 is 
positioned within the sleeve 1 and arranged so that its 
sampling or dispensing end 9 is adjacent to the open end 4 

20 of the inner shroud 2. In this Figure, a plunger 
displacement device, which is capable of both dispensing 
and sampling chemicals is shown, although it will be 
appreciated that this device could be replaced with 
equivalent devices, such as a syringe and needle, liquid 

25 supply pipe or pipette arrangement. 

Referring to Figure 2, when the apparatus is 
positioned to engage with an inlet 11 to a vessel 10, the 
inner shroud 2 slides within the outer shroud 3, and allows 
the sampling or dispensing end 9 of the sampling or 

30 dispensing apparatus 8 to enter the inlet to the vessel 10, 
Because of the flow of inert gas, even if the open end 4 of 
the inner shroud 2 does not provide a tight seal with the 
inlet to the vessel 10, no air or moisture is able to enter 
the sleeve 1 and come into contact with the sampling or 

35 dispensing apparatus 8. Once a sample has been dispensed 
or taken, the apparatus can be moved away from the inlet to 
the vessel 10 and, because of the spring biasing of the 
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inner shroud 2, the sampling or dispensing end 9 of the 
sampling or dispensing apparatus 8 never comes into contact 
with the air. Even when the apparatus is fully removed, 
because inert gas is flowing around the dispensing or 
5 sampling end 9, a blanket of inert gas is provided which 
prevents air contact- 

A prototype of the device shown in Figure 1, having a 
glass shroud of 16mm inside diameter, was tested for oxygen 
exclusion. An electrochemical oxygen probe was calibrated 

10 to read oxygen concentrations in the range 0-100% of the 
normal atmospheric oxygen partial pressure. The 0% 
calibration point was obtained with a sodium sulphite zero 
oxygen standard solution. The 100% calibration point was 
measured in free atmospheric air. The oxygen sensor was 

15 placed in the mouth of the shroud, at a position- 
corresponding to. the end of the pipette tip 9 . Dry zero- 
grade nitrogen gas was introduced into the shroud through 
inlet 6 and the gas flow was gradually increased until the 
meter read 0% oxygen. This corresponded with a flow rate 

20. of approximately 0.35 standard litres per minute (SL.PM) . 
The flow rate was fixed at 0,4 SLPM and the device was 
tested for air exclusion using a colour-change oxygen 
sensitive reagent (sodium dithionite, 10% KOH and indigo 
carmine, which turns from yellow to blue in the presence of, 

25 oxygen) . The air sensitive reagent was taken up into the 
pipette tip 9 from a gas-blanketed vessel. The device was 
then left standing in free air. No colour change was 
observed after one hour, indicating that little or no 
oxygen had contaminated the tip contents. By contrast, the 

30 reagent changed colour almost immediately in the absence of 
blanket gas. A series of tests were carried out where an 
oxygen sensitive reagent was repeatedly transferred between 
vessels. Again, no ingress of oxygen was observed. 

The stream of gas coming out of the end of the shroud 

35 can provide some protection from air contamination some 
distance beyond the end of the shroud tube. 
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It will be appreciated that the reaction vessel may 
have a sealing lid or membrane 12, in which case, the open 
end 4 of the inner shroud 2, or (as shown) the 
sampling/dispensing device 8, may be arranged to break the 
5 seal on contact with the vessel 10. 

As mentioned above, the spring 5 could be replaced by 
increased inert gas pressure, which could provide an 
equivalent biasing force. Alternatively, the extension and 
retraction of the shroud tube may be motorised such that 

10 the shroud may be set to any position at will. This is 
useful where, for example, the target vessel could be 
knocked over or moved if the shroud was to come in contact 
with it. It is also desirable to retract the shroud to 
allow cleaning, inspection or replacement of the sampling 

15 device. The shroud retraction mechanism can form part of 
a tool or pipette pick-up mechanism, and may incorporate a 
limit sensor to prevent damage in the event of encountering 
an obstruction. 

As also mentioned above, the apparatus may be adapted 

20 to be moved and controlled by a robot, or may, 
alternatively, be a handheld device. 

A further advantage of the present invention lies in 
the possibility for the gas inlet 6 to provide gas to the 
vessel 10 once the sleeve l has engaged with it. This 

25 allows for the application of gas to the vessel 10 tp 
assist the reaction by agitating vessel contents or in 
order to add an inert gas blanket to the vessel 10. 
Furthermore, gas may be supplied via the gas inlet 6 to 
displace liquid from the vessel 10. 

30 The invention can also be used for transferring 

samples in microbiology or radiochemistry . The shroud can 
be supplied with a flow of sterile gas (or air). The gas 
blanket will maintain the sterility of any sampling device 
contained within the shroud. This is useful for taking and 

35 transferring samples where contamination needs to be 
avoided. 
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The invention can be configured to shroud several 
openings simultaneously, independently or collectively. 
For example, a system with multiple shroud would allow 
independent shrouding of multiple openings. This would 
prevent vapour from one opening contaminating an adjacent 
opening. Alternatively, a single shroud may be used to 
blanket multiple openings, such as a 96-well plate used in 
high throughput screening. 

The invention may also be configured with concentric 
inner and outer shrouds. For example, a concentric shroud 
arrangement, with an inner shroud supplying gas and an 
outer shroud connected to a fume extraction system can be 

^^^r^ r^oT-t while simultaneously talcing 
used to shroud an open porr, wnixe 

away noxious or hazardous fumes. This embodiment of the 
invention can be used for the handling and containment of 

ae; chemical, biological and 
hazardous substances, such as cnemj-oa , 

. ^ ^^™«ioc; where vapours could be hazardous to 

radiochemical samples, wnere va^ 

the operator. 

The shroud may be manufactured of glass, ceramic, 
plastic or metal or other suitable material. The shroud 
could be made of lead or another radiation shielding 
material to protect an operator when the system is used 
with radioactive chemicals. Where the shroud is being used 
in the transfer of aggressive substances, only the end of 
■the shroud needs to be made from an inert material because 
the shroud gas protects the uppermost internal parts of the 
shroud. 
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CLAIMS 

1. A chemical sampling or dispensing apparatus 
comprising : 

5 a sleeve having a first end arranged to engage with an 

inlet to a vessel, a gas inlet for receiving, in use, an 
inert gas and directing it toward the first end of the 
sleeve, wherein the sleeve is arranged to at least 
partially surround a chemical sampling or dispensing means; 
10 and 

a chemical sampling or dispensing means arranged to 
dispense or take samples from a vessel inlet through the 
first end of the sleeve. 

15 2. An apparatus according to claim i, wherein the 
chemical sampling or dispensing means is a pipette. 

3, An apparatus according to claim l, wherein the 
chemical sampling or dispensing means is a fluid line from 

2 0 a pump . 

4. An apparatus according to claim l, wherein the 
chemical sampling or dispensing means is a syringe. 

25 5. An apparatus according to claim 1, wherein the 
chemical sampling or dispensing means is a displacement 
plunger device. 

6. An apparatus according to claim 1, wherein the 
30 chemical sampling for dispensing means is a solids handling 

device - 

7. An apparatus according to claim 1, wherein the 
chemical sampling or dispensing means is a gas pipe. 

35 
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8. An apparatus according to any of the preceding claims, 
wherein the chemical sampling or dispensing means is 
arranged to slide axially within the sleeve. 

5 9. An apparatus according to any of the preceding claims, 
wherein the sleeve is formed from two shrouds, one arranged 
to slide within the other, the sliding engagement of the 
two shrouds being controlled by engagement of the first end 
of the sleeve with the vessel inlet and either the pressure 
10 of input inert gas or a biasing member, 

10. An apparatus according to any of claims 1 to 8, 
wherein the sleeve is unit construction and is arranged 
such that the area to be shrouded is brought inside the 

15 shroud to make connection with the sampling device. 

11, hn apparatus according to any of the preceding claims, 
wherein the first end of the sleeve is open. 

20 12. An apparatus according to any of claims 1 to 10, 
wherein the first end of the sleeve incorporates a gas seal 
or venturi flow arrangement. 

13. An apparatus according to any of claims 1 to 10, 
25 wherein the first end of the sleeve is covered by a hinged 

sealing door. 

14. An apparatus according to any of the preceding claims, 
wherein the apparatus is arranged to be hand held. 

15. An apparatus according to any of claims 1 to 13, 
wherein the apparatus is arranged to be operated by a 
robot. 

35 16. An apparatus according to any of the preceding claims, 
wherein the shroud accommodates a decapper and can provide 
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a gas shield while the vessel is decapped, accessed by a 
large probe, and then recapped. 

17. An apparatus according to any of the preceding claims, 
5 wherein the shroud incorporates a means of opening or de- 
capping a vessel. 

18. An apparatus according to any of the preceding claims, 
wherein the shroud itself opens a cap by push, pull or 

10 rotary action. 

19. An apparatus according to any of the preceding claims, 
wherein the insert gas supply is arranged to flow through 
the inside of the shroud such that it may cool components 

15 in the apparatus and/ or protect the components from 
corrosive fumes. 

20. An apparatus according to any of the preceding claims, 
wherein the shroud contains a sensor. 

20 

21. An apparatus according to any of the preceding claims, 
wherein sensors are attached to the shroud for feed-back 
control of the shroud functions, including sensing of the 
cap position, volume of the vessel and monitoring and 

25 control of the gas flow to maintain the gas blanket. 
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